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ANTENNAS POR PODAY’S SCANNERS 


by W. Clem Small, KR6A, CET 


The Cubical Quad: A Directional, Weak-Signal Antenna 


If you have been observing VHF and UHF antennas for 
a while, chances are that you have seen some that are made 
of two or more loops of wire in the design shown in Figure 
1; this is the cubical-quad antenna. It’s design goes back to 
a ham radio operator and shortwave broadcast station engi- 
neer named Clarence Moore who derived the first one from 
a consideration of the folded dipole antenna; he "unfolded" 
the folded dipole, so to speak, such that it became a square 
shape or quadrilateral. This shape lead to the antenna being 
named the "quad." Moore used the loop thus formed as the 
basis for elements in a beam with the elements spaced essen- 
tially like those of the Yagi beam. In the basic two-element 
quad the elements form the outline of a cube, thus the name 
“cubical quad." Moore’s original antenna was put to use on 
the shortwave bands, but UHF and VHF operators were quick 
to find other applications for this beam antenna. 

As beams go, the cubical quad is relatively easy to make, 
gives good performance and is relatively forgiving of small 
errors in design and construction. And, element for element, 
it even gives a bit more gain than our old friend the Yagi 
beam. On the down side it is somewhat larger than a Yagi 
made for the same frequency and thus it receives more push 
from the wind. All in all, this antenna is a really good 
performer and is a favorite of many operators. So this month 
we'll take a look at this popular antenna and discuss how you 
can make one for yourself. 

Beam Design: This beam, like the Yagi beam, has a main 
or "driven" element that is cut to length so that it is resonant 
on the band on which it is to be used. Both the Yagi and the 
quad also have other elements known as "reflectors" and 
"directors." The length of the reflector element is usually a 
little longer than the driven element and this makes it resonant 
at a slightly lower frequency than is the driven element. The 
director is a little shorter in length than the driven element 
and thus its resonant frequency is a bit higher than that of the 
driven element. As shown in Figure 1, each element is shaped 
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FIG.1. SIDE AND TOP VIEWS OF A CUBICAL QUAD 
BEAM ANTENNA. 


in a square and the elements are spaced a specific distance 
from each other. This spacing, along with the differences in 
resonant frequency between elements, gives the antenna a 
nicely directive pattern as shown in Figure 2. Such a pattern 
increases the strength of received signals coming from its 
favored direction (direction of maximum response), and re- 
duces the strength of interfering signals coming from the 
sides or rear of the antenna. Such an antenna Is an asset not 
only for weak signal work, but also for clearing up reception 
when off-beam interference is a problem. 


Making a Cubical Quad Beam: 

1. First decide which band you want to cover with the 
antenna. Choose a frequency near the center of the band or 
choose your favorite frequency on the band. Then use the 
equations given below to determine the lengths of wire to use 
for the elements; size 12 or 14 guage wire is good but any 
size that is convenient will work. 


Driven Element 

Length(in inches) = 11940/frequency (in MHz) 
Length(in feet) = 995/frequency (in MHz) 
Length(in centimeters) =30328/frequency (in MHz) 


For example at 100 MHz the length would be 
11940/100 = 119.4 in. 


Reflector Element 

Length(in inches=12408/frequency (in MHz) 
Length(in feet) = 1034/frequency (in MHz) 
Length(in centimeters) =31516/frequency (in MHz) 


Director Element 

Length(in inches) = 11688/frequency (in MHz) 
Length(in feet) = 974/frequency (in MHz) 
Length(in centimeters) =29688/frequency (in MHz) 


2. Cut the wires for the three elements to length leaving 
enough extra wire on each end of the reflector and director 
wires to connect the wire into a loop (about two inches extra) 
or, for the driven element, to make connections to the coaxial 
cable lead-in (about one inch extra). 

3. Form the wires into squares on the floor and measure 
the diagonal length that will be required for the cross braces. 
You can check on the accuracy of your measurement of the 
diagonal, if you wish, by simple math. The diagonals length 
should be 1.414 multiplied by one-quarter of the wire’s 
length, as given by the equation. Make these braces about | 
inch longer than the measured (or computed) diagonals so 
that about 1/2 inch of the cross brace will extend beyond the 
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FIG.2.HORIZONTAL DIRECTIVITY PATTERN OF A 
THREE ELEMENT CUBICAL QUAD BEAM ANTENNA| 


wire at each corner of the square. At 1/2 inch down from each 
end of the braces drill a hole so that you can thread the size 
wire you use through them as shown in Figure 1. Bamboo 
poles, varnished wooden dowels or plastic or fiberglass rods 
can be used as cross braces. 

4. Determine the spacing between the elements using the 
equation below. 


Spacing(in inches) =2362/frequency (in MHz) 
Spacing(in feet) =197/frequency (in MHz) 
Spacing(in centimeters) =5998/frequency (in MHz) 


5. Secure a varnished wood, plastic, fiberglass or metal 
tube strong enough to serve as the antenna’s boom; it must 
be long enough to hold the three elements spaced along its 
length. This length will be twice the element spacing plus 
about two inches to allow the boom to extend about one inch 
beyond the elements at each end. 

6. Drill the boom to accept the cross spreaders and center 
each spreader in its hole; glue them in place. 

7. Thread the reflector and director element wires through 
their cross brace ends, scrape the wire ends free of insulation 
and solder each of these elements into a loop as shown in 
Figure 1, 

8. Thread the driven element wire through the holes in 
the ends of its cross braces, scrape the ends free of insulation 
and solder the wire ends to a female coax socket or to the 
coaxial cable itself as shown in Figure 1. Either end can go 
to the center conductor of the coax and the other end to the 
shield or braid of the coax. 

9. Find the balance point of the beam for the completed 
antenna and attach the boom to the mast that you will use 
with the antenna. 

10. Mount the antenna as high and as in the clear as 
possible. Although the beam can be mounted inside a building 
it probably won’t exhibit its real potential for gain and 
directivity because it will be too close to too many conductors 
such as house wiring, you, your scanner and accessories, and 
metal appliances. For the same reason also avoid mounting 
the antenna near a metal roof or other metal objects when 
mounted outside. Attic mounting is sometimes a good choice 
if there is no wiring or metal in the attic or a metal roof above. 
Always avoid mounting the antenna near electrical power 


lines; its not only bad for reception it could cost you your life 
if the line or antenna fell and the two wires came into contact. 
Really high-voltage lines can grab you even without your 
actually touching them; it’s best to just stay far away from 
them. 

11. Run the coaxial cable from the antenna to your scan- 
ning receiver and you are ready to use the antenna. 

12. Be sure to point the antenna in the direction of 
preferred reception. To make sure the antenna is "aimed" 
correctly it is good to have one person rotate the antenna as 
the another stands by at the receiver to report on how the 
reception strength changes as the antenna is rotated. If you’re 
going for maximum signal strength from a desired direction 
then simply turn the beam until signals from that direction 
are maximum in strength. On the other hand, if you are trying 
to eliminate interference from an off-beam direction then, as 
the beam is rotated, listen for a reduction in the interfering 
signals while making sure the desired signal has not faded 
below a useful level. 

Fortunately, if you prefer a remotely rotatable antenna 
rather than a fixed-position one, quad antennas made for the 
VHF and UHF bands are small enough that a TV antenna 
rotator will handle them nicely. 

13. If you live where lightning is a problem be sure to use 
some form of lightning-induced damage protection. Possibly 
the best way is to have the antenna disconnected from the 
scanner and grounded any time it is not in use, and never use 
it in weather likely to be accompanied by lightning. By the 
way, its a good idea to unplug your scanner itself from the 
power mains when its not in use; more than one repair person 
has told me that high-voltage spikes coming down the power 
line frequently damage receivers, computers and other solid- 
state equipment. 


A Really Useful Weak-Signal Antenna 
for Your Handheld 

I recently came across a unique full-length quarterwave 
whip antenna with a built-on limp radial. If you now use a 
simple rubber duck, or even an ordinary quarterwave antenna 
without radials, you will find that you can copy more signals 
with this antenna. Its nondirectional design uses a strong, 
light, twisted-wire, vertical element. These antennas can be 
ordered for any VHF or UHF scanner frequency you wish; 
there are also some dual-band models as, for example, the 
440 MHz and 1.2 GHz ham model. Profits from the sale of 
these antennas goes to the Alameda California County Emer- 
gency Service. They are available for $10.00 plus $2.00 S/H 
from Randy Fouch, 4021 B Park Center, Fremont, CA 94538. 


Closing Thought: With more and more scanner receiver 
manufacturers offering scanners with coverage of frequen- 
cies far below the VHF and UHF bands it seems to be time 
to offer USSN readers some information on antennas for 
scanning the HF or even lower frequency bands. Watch for 
an "Antennas for Today’s Scanners" column on this topic 


soon. 
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